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5HYHUVH2VPRVLV52PHPEUDQHILOWUDWLRQLVDSURPLVLQJWHFKQRORJ\WRSURGXFHVDIHGULQNLQJ
ZDWHU EHFDXVH LW SURYLGHV D SK\VLFDO EDUULHU IRU D EURDG UDQJH RI FRQWDPLQDQWV +RZHYHU
PHPEUDQH RSHUDWLRQDO SUREOHPV DQG VRPHWLPHV IDLOXUH WHQG WR RFFXU GXH WR IRXOLQJ RU WKH
DFFXPXODWLRQRIXQZDQWHGPDWHULDOVRQ WKHPHPEUDQHVXUIDFH LQFRQWDFWZLWK WKH IHHGZDWHU
%LRIRXOLQJ RU WKH IRUPDWLRQ RI D ELRORJLFDO ILOP LV RIWHQ FRQWUROOHG ZLWK WKH DSSOLFDWLRQ RI
GLVLQIHFWDQWV WR WKH IHHG ZDWHU +RZHYHU R[LGL]LQJ DJHQWV FRPPRQO\ XVHG DV ZDWHU
GLVLQIHFWDQWV DQG VRPH RI WKHLU DVVRFLDWHG E\SURGXFWV FRXOG OHDG WRPHPEUDQH GHJUDGDWLRQ
0RVW FRPPHUFLDO 52PHPEUDQHV KDYH D VLPLODU FRPSRVLWLRQ FRQVLVWLQJ RI D WKLQ SRO\DPLGH
DFWLYH OD\HU RQ WRS RI D WKLFNHU SRO\VXOIRQH VXSSRUW DQG DUH WKHUHIRUH VXVFHSWLEOH WR VLPLODU
GDPDJH 8QGHUVWDQGLQJ WKH H[WHQW DQG PHFKDQLVPV RI GHJUDGDWLRQ ZLOO SURYLGH YDOXDEOH
LQIRUPDWLRQQHFHVVDU\WRSUHYHQWFRPSURPLVHGPHPEUDQHSHUIRUPDQFH

3UHOLPLQDU\H[SHULPHQWVFRQGXFWHGZLWKYDU\LQJFRQFHQWUDWLRQVRIPRQRFKORUDPLQH 1+&O LQ
VWDQGDUG VHDZDWHU FRQWDLQLQJ EURPLGH DQG LRGLGH UHYHDOHG WKDW VWUXFWXUDO FKDQJHV FRXOG
SRVVLEO\ FRUUHVSRQG WR GHJUDGDWLRQ RI UHYHUVH RVPRVLV PHPEUDQH SRO\PHUV  &KDQJHV
REVHUYHG LQFOXGHG WKHKDORJHQDWLRQRI WKHSRO\DPLGHDFWLYH OD\HUDQG WKHDSSDUHQWXSWDNHRI
FDOFLXPDQGPDJQHVLXPFDWLRQVE\WKHSRO\VXOIRQHVXSSRUWRIWKH'2:)LOP7HF6:+552
PHPEUDQH >@ 7KH GDWD VXJJHVW WKDW FRQWDFW WLPH DV RSSRVHG WR PRQRFKORUDPLQH
FRQFHQWUDWLRQZDVWKHNH\SDUDPHWHUDIIHFWLQJWKHSKHQRPHQD

,QDQHIIRUWWRFRQILUPWKDWWKHSKHQRPHQDREVHUYHGZLWKVWDQGDUGVHDZDWHUDOVRRFFXUUHGZLWK
UHDOVHDZDWHU WKHREMHFWLYHVRI WKLVVWXG\ZHUH WRDVVHVVFKDQJHV LQ WKHPHPEUDQHDFWLYH
DQGVXSSRUWOD\HUVGXHWRH[SRVXUHWRFKORUDPLQDWHGVHDZDWHUWRFRPSDUHWKHVHUHVXOWVWR
SUHYLRXV GDWD SHUWDLQLQJ WR H[SHULPHQWV ZLWK VWDQGDUG VHDZDWHU GLVLQIHFWHG ZLWK
PRQRFKORUDPLQH  LQYHVWLJDWH DQ\ GLIIHUHQFHV LQ UHVXOWV EHWZHHQ WKH VWDQGDUG DQG UHDO
VHDZDWHUH[SHULPHQWVDQGDWWHPSWWRPDNHJHQHUDOL]DWLRQVDERXWWKHVHSKHQRPHQDEDVHG
RQVSHFLILFZDWHUFRPSRVLWLRQFRQGLWLRQV

([SHULPHQWVZHUHFRQGXFWHGLQEDWFKUHDFWRUVFRQWDLQLQJUHDOVHDZDWHUS+ 6:+5
'RZ)LOP7HF&R 86$ WKLQILOP FRPSRVLWH52PHPEUDQH FRXSRQV ZHUH SODFHG LQ DPEHU
FRORUHG MDUVFRQWDLQLQJPRQRFKORUDPLQH1+&O$GGLWLRQDOO\SRO\VXOIRQHPHPEUDQHFRXSRQV
6HSUR86$ZHUHXVHGLQWKHEDWFKH[SHULPHQWVWRHPXODWHWKHSRO\VXOIRQHVXSSRUWOD\HUSDUW
RI WKH6:+5PHPEUDQH%HFDXVHSUHYLRXVH[SHULPHQWDOUHVXOWVUHYHDOHGWKDWFRQWDFW WLPH
ZDV WKH NH\ SDUDPHWHU UDWKHU WKDQ PRQRFKORUDPLQH FRQFHQWUDWLRQ WKH UHODWLYHO\ ORZ
FRQFHQWUDWLRQ RI  SSP RI PRQRFKORUDPLQH DV &O ZDV XVHG LQ WKH EDWFK UHDFWRUV )UHVK
VROXWLRQVRIVHDZDWHUFRQWDLQLQJPRQRFKORUDPLQHZHUHSUHSDUHGGDLO\

6DPSOHVIURPWKHEDWFKUHDFWRUVZHUHWDNHQDIWHUFRQWDFWWLPHVRIDQGGD\V
XSWRaKRXUVDQGFKDUDFWHUL]HGE\5XWKHUIRUG%DFNVFDWWHULQJ6SHFWURPHWU\5%65%6
LV DQ H[SHULPHQWDO WHFKQLTXH XVHG WR GHWHUPLQH WKH HOHPHQWDO FRPSRVLWLRQ DQG GHSWK
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GLVWULEXWLRQZLWKLQWKHWRSPLFURPHWHUVRIWKHVXUIDFHEHLQJDQDO\]HG>@7KHSURILOLQJDELOLW\RI
5%6ZDVXVHIXOIRUWKLVSURMHFWEHFDXVHLWHQDEOHGGHWHUPLQDWLRQRIWKHFRPSRVLWLRQRIERWKWKH
DFWLYHDQGVXSSRUWOD\HUVZLWKRXWFRPSURPLVLQJWKHLQWHJULW\RIWKHPHPEUDQH>@

6LPLODU WR WKH VWDQGDUG VHDZDWHU H[SHULPHQWV >@ KDORJHQDWLRQ RI WKH DFWLYH OD\HU RI WKH
SRO\DPLGHPHPEUDQHVZDVREVHUYHG5HVXOWVVKRZHGWKDWEURPLQHDQGLRGLQHFRQFHQWUDWLRQV
LQFUHDVHG WKURXJKRXW WKH  GD\V RI WKH H[SHULPHQW 7KH OHYHOV RI EURPLQH ZHUH JHQHUDOO\
FRQVLVWHQW ZLWK WKRVH REVHUYHG LQ WKH H[SHULPHQWV ZLWK VWDQGDUG VHDZDWHU ZKLOH WKH LRGLQH
OHYHOVZHUH VRPHZKDW ORZHU 7KLVZDV SRVVLEO\ WKH UHVXOW RI FKORUDPLQHV UHDFWLQJ IDVWHUZLWK
EURPLGHDWWKHORZHUS+RIWKHUHDOVHDZDWHUDQGWKXVRXWFRPSHWLQJWKHUHDFWLRQZLWKLRGLGH
8VLQJWKHSRO\PHUUHSHDWLQJXQLWIRUWKHIXOO\DURPDWLFSRO\DPLGH&+12WKHEURPLQDWLRQ
OHYHOVREVHUYHGZRXOGFRUUHVSRQGWRDSSUR[LPDWHO\SHUFHQWRIWKHSRO\DPLGHKDYLQJRQH
EURPLQH DGGLWLRQ RU &+12%U a SHUFHQW EHLQJ LQ WKH IRUP &+12, DQG WKH UHVW
UHPDLQLQJLQLWVRULJLQDOIRUP&+12
8QOLNH WKH SUHYLRXVO\ FRQGXFWHG VWDQGDUG VHDZDWHU H[SHULPHQWV >@ WKH LQFRUSRUDWLRQ RI
GLYDOHQW LRQV ZDV QRW REVHUYHG VXJJHVWLQJ WKDW WKLV SKHQRPHQRQ GHSHQGV RQ ZDWHU
FRPSRVLWLRQ DQG FRQGLWLRQV 5HVXOWV VKRZHG WKDW WKH DPRXQW RI EURPLQH DQG LRGLQH SUHVHQW
ZLWKLQ D WKLQ OD\HU RI WKH SRO\VXOIRQH FRXSRQVDW WKH LQWHUIDFHZLWK WKH DFWLYH OD\HU LQFUHDVHG
VORZO\XQWLOGD\DIWHUZKLFKWKHOHYHOVGHFUHDVHGWRDSSUR[LPDWHO\WKHVDPHOHYHOVREVHUYHG
HDUOLHU DW GD\  7KHVH UHVXOWV LQGLFDWHG WKDW WKH UHDFWLRQV EHWZHHQ WKH SRO\VXOIRQH VXSSRUW
OD\HUDQGVHFRQGDU\R[LGL]LQJDJHQWVRFFXUUHGUHODWLYHO\VORZO\DQGHYHQWXDOO\VWDELOL]HG8VLQJ
WKH SRO\PHU UHSHDWLQJ XQLW IRU SRO\VXOIRQH &+26 WKH EURPLQDWLRQ DQG LRGLQDWLRQ OHYHOV
REVHUYHG FRUUHVSRQGHG WR OHVV WKDQ a SHUFHQW RI WKH SRO\VXOIRQH KDYLQJ RQH EURPLQH RU
LRGLQHDGGLWLRQ&+26%URU&+26,UHVSHFWLYHO\

5%6DQDO\VHVUHYHDOHGVWUXFWXUDOFKDQJHVRIERWKWKHSRO\DPLGHDFWLYHOD\HUDQGSRO\VXOIRQH
VXSSRUW $V SUHYLRXVO\PHQWLRQHG GLIIHUHQW SKHQRPHQD ZHUH REVHUYHG ZKHQ WKH SRO\DPLGH
DQG SRO\VXOIRQH PHPEUDQH FRXSRQV ZHUH H[SRVHG WR YDU\LQJ FRQFHQWUDWLRQV RI
PRQRFKORUDPLQH LQ UHDO DQG VWDQGDUG VHDZDWHU ,Q WKH VWDQGDUG VHDZDWHU H[SHULPHQWV
KDORJHQDWLRQDQGWKHXSWDNHRIGLYDOHQWFDWLRQVZHUHREVHUYHGLQFRQWUDVWWRWKHUHDOVHDZDWHU
H[SHULPHQWV ZKHUH RQO\ KDORJHQDWLRQ ZDV HYLGHQW 7KHVH GLIIHUHQFHV DUH FXUUHQWO\ EHLQJ
H[SORUHG WR DWWHPSW WR PDNH JHQHUDOL]DWLRQV DERXW WKHVH SKHQRPHQD EDVHG RQ WKH ZDWHU
FRPSRVLWLRQFRQGLWLRQVDQGWRIXUWKHULQYHVWLJDWHWKHHIIHFWVREVHUYHGLQWKHSRO\VXOIRQH

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